Chronic ethanol inhibits the anandamide transport and increases extracellular anandamide levels in cerebellar granule neurons.
Ethanol increases extracellular anandamide levels in neuronal cells. However, the molecular mechanisms by which this occurs are unknown. Chronic exposure of cerebellar granule neurons to ethanol increased the levels of anandamide accumulated in the cellular medium. Anandamide uptake was saturable and was inhibited (30% at 3 min) in response to chronic exposure to ethanol. Chronic ethanol treatment did not alter the K(m), but significantly decreased V(max) of anandamide transport (33%) (P<0.0001). Fatty acid amide hydrolase activity was not affected by chronic ethanol treatment. Anandamide transport processes are independent of cannabinoid CB1 receptor, as cannabinoid CB1 receptor knockout mice exhibited time-dependent anandamide transport and cannabinoid CB1 receptor antagonists did not alter the effects of chronic ethanol on anandamide transport. Furthermore, anandamide transport was inhibited by acute ethanol in a time- and dose-dependent manner. Interestingly, acute ethanol-induced inhibition of anandamide transport was abolished in neurons exposed to chronic ethanol, suggesting that the anandamide transport processes may play a role in the development of long-term cellular tolerance to ethanol.